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The Ameliorating Effect of Kyung-Ok-Go on Menopausal Syndrome
Observed in Ovariectomized Animal Model
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Abstract — Kyung-Ok-Go (KOK) is a traditional prescription used for debilitating natural aging and post-illness debilitation.
KOK has been used in a variety of ways because it strengthens immunity, prevents illness, and helps recovery in case of illness.
In particular, recent research has revealed that KOK helps improve memory and cognition. Therefore, in this study, we inves-
tigated whether KOK was effective in improving memory decline and depression-state observed during menopause. In the pres-
ent study, we employed ovariectomized mouse as an animal model for measuring menopausal syndrome. The administration
of KOK for 8 weeks, the object recognition memory and working memory were improved in novel object recognition test and
Y-maze test. And in the forced swimming test, the immobility time were decreased. Additionally, the expression level of mature
brain derived neurotropic factor (mBDNF) was increased by KOK administration in ovariectomized mouse hippocampus.
These results suggested that KOK could improve cognitive decline and depression during menopausal period, and it might be
come from enhancing expression level of mBDNF in hippocampus.
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Fig. 1. The ameliorating effect of Kyung-Ok-Go on novel
object recognition memory in ovariectomy-induced memory
deficit in mice. The object preference ratio (A) and discrimi-
nation ratio (B) were presented. The results were expressed as
mean means + S.E.M (n = 8-10/group). (*P < 0.05, compared
to the sham control group; P < 0.05, compared to the ova-
riectomized group; P < 0.05, compared to the estradiol treat-
ment group). OVX, Ovariectomized group. KOK, Kyung-Ok-
Go. Ed, estradiol.
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5 A530] BE F59 estradiokrollH ST S
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Fig. 2. The ameliorating effect of Kyung-Ok-Go in Y-maze
test on ovariectomy-induced memory deficit in mice. The
spontaneous alteration (A) and total arm entry (B) of mice
were presented. Each data was expressed as means + S.E.M
(n = 8-10/group). (*P < 0.05, compared to the sham control
group; P < 0.05, compared to the ovariectomized group).
OVX, Ovariectomized group. KOK, Kyung-Ok-Go. Ed, estra-
diol.
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Slgroll= G XA eFUTHEFig. 2B).

P2Z M &1 ME(Forced Swimming Test) — 781
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Fig. 3. The ameliorating effect of Kyung-Ok-Go on ovariec-
tomy-induced depression in mice measured in forced swim-
ming test. The immobility time of mice were presented. Each
data was expressed as means = S.E.M (n = 8-10/group). (*P <
0.05, compared to the sham control group; P < 0.5,
compared to the ovariectomized group). OVX, Ovariectomized
group. KOK, Kyung-Ok-Go. Ed, estradiol.
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mg/kg T estradiol FodoA|A] Fg AFENS] A]7ko]
SRS Bt ol A ade AESIATHP<0.05).
mEr] dAEAR Y 55 BY vhelolA S
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T Aeg It

X}2X| 5 U #EZ Estradiol X (Uterine Index and
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estradiol®] &2 SA AT dLTAREA A 7t ol
AgA S D HF estradiol FX|0l] F2]291 2jo]E ol
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estradiol, F (5, 42) =48.83, P<0.0001, Table IT]. A4 #|

ofN (B

A

—_)

]_

of

of

Table I. The effects of Kyung-Ok-Go on uterine weight and
uterine index in ovariectomized mice

Group Uterine (mg) Uterine index
Sham 174.1£14.5 0.51+0.04
ovX 25.142.2%*%  0.08+0.01%***
OVX+ KOK 200 mghke 5y gi14  0.08£0.00
(8 weeks, p.o) T ) ’
OVX+ KOK 600 mg/kg 328475 0.07£0.00
(8 weeks, p.o) R ’ ’
OVX+ KOK 1800 mghke o) 508 0.08£0.00
(8 weeks, p.o) R ’ )
OVX+ estradiol 0.5 mg/kg 202.844.0™ 0 .5910.01"

(twice/week, s.c)

Each data was expressed as mean means+S.EM (n=8-10/
%oup). (***P <0.001, compared to the sham control group;

P<0.001, compared to the ovariectomized group). OVX,
Ovariectomized group. KOK, Kyung-Ok-Go.

Table II. The effects of Kyung-Ok-Go on the level of (-
estradiol in blood of ovariectomized mice

Group B-Estradiol (pg/ml)
Sham 37.7+2.1
OovVX 12.7£1.9%**
OVX+ KOK 200 mg/kg 14.040.7
(8 weeks, p.o) T
OVX+ KOK 600 mg/kg 145416
(8 weeks, p.o) R
OVX+ KOK 1800 mg/kg 13341.0
(8 weeks, p.o) o
OVX+ estradiol 0.5 mg/kg 407231

(twice/week, s.c)

The results were expressed as mean means+S.EM (n=8/
%oup). (***P <0.001, compared to the sham control group;

P <0.001, compared to the ovariectomized group). OVX,
Ovariectomized group. KOK, Kyung-Ok-Go.
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H FEA tixwol Bl ARG D EF estradiol T
A7) oA o2 At Eelsh il o™ (P<0.05), 3,
estradiol F-ofol] ]3] FAEAE FEANA A AFHA
2= 2 2 estradiol FX|7}F IR 502 MAES &
ABFATHP<0.05). 3HAIRE 501 7| Fofo) ofs) 7] =]
A FokS RIS THP>0.05). o33 Axes A= A7)
FoZ Yehd 3d7] S5 A ERT A4S ER FH)
2102 YERd Zlo] ofd-& AlAKSHT.

mBDNF &80f| 0|X|= Zds19| S3t - 455e] 73d
71 =24 WNAEAHE FE8FA) allnl $-919] mature brain
derived neurotrophic factor(mBDNF)2| HHY =5 s}ols)
Atk = 5 skl estrogen & 7t T A 8HH,
estrogen®] Aol 2J8] mBDNF2] o] ZZHo] H1EA
o, F estrogen T AtZ Q& Y= QX
Aatel 270l mBDNFe] o] wsle}l Lxst AA1 71 9l
So] WAJG P webd Aeal F7)Re] 9% gd
7] SERA e XY 2 -7 714 23 mBDNF
s 7tk BdHo] S Aoz A7ty o] Fupi-glelae]
mBDNF 2 %S Western blotS 538l 1511t dA+&

A KOK (8W, p.o) Ed (8W, s.c)
OVX
Sham 0 200 600 1800 0.5 (mg/kg)
mBDNF T a— S W W ——
Gapdh S GRS S I < SE—— |

B

1.5-
-
22 ¢
2>
2 5= 1.0
o ® E
£¢s
252
< E
o

0.0-
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ovX
KOK (8W, p.o) Ed (8W, s.c)

Fig. 4. The expression levels of mBDNF in hippocampal tis-
sue were measured by western blot analysis. The representa-
tive immunoblot of mBDNF and Gapdh were presented (A).
The immunoreactivity of mBDNF/Gapdh was normalized to
the sham control group (taken as 1.0) (B). The results were
expressed as means = S.E.M (n = 6/group). (*P <0.05, compared
to the sham control group; “P<0.05, compared to the ova-
riectomized group). OVX, Ovariectomized group. KOK,
Kyung-Ok-Go. Ed, estradiol.
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245 7 7ol A mBDNF ol 2121 Aol5
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o Mgt 04"* SEE FH9= A-o| gleg AlAISHE.

Estrogen 32l s 2o 2 thefet e
At} AlA W geFst 7] 5, ti=ell estrogen 8-
7t w9 Hom, estrogen th A 9 sjjulellA] A7A|
29| Akl 2Ed 2 2 Al EAF] Fad 9L sl
Aoz FHH T ®3, estrogen X A 37} 3l mte]
mBDNF & ae] Wals doA AATe & 742
e S dgol 111/\11:4"“:}26’27) e B A7EHe Fe
3 7R o8 YeRd A5 Y %‘ -7 M as
7} #ute] mBDNF &3 4741 7} Qe Ao T g7l
Western blot2 =3l 3=} W] mBDNF @3g 313}t
7 A, AR FEolA Atz vlE] folF e
£ mBDNF 2&o] Zags elsidlon, 457t ol

Z7MIAE g ol A8Te A7) FFE A

i fol

LoolN ot )
Job 12 ofy

315

F3p7} 5o} mBDNF 2 2718 54) Uep-& Aty

2 =

w AFelME AETt o a7 S8 A
o AHE T USA AAFE da FAE FERY S °]
&t Frlstarat sl & A7 Fl 73—91 7%
017} A7) sEREA 2 7idel 7+
T Blsiion, olHd M Ay }311 M mBDNF
1 S7FE Fol vebd2 E}lsiitt. A5aL 2l o
TFFEE A77F o] FoA| AL flon, 73St Akl
AFFIAR ERE HE 4SS ¥ JEATH v
AISEA|RE, 473 o] golA ofv] ko] fsE Bl )17
o] ) g 7§Lﬂ7l S ARE HHo= FSare] o

WIAT7E AAEle] A7) S| A BA =AM ] A
0] AHS7Fs7dol Z1thE T

2171% e

}

a O{N rot ruIE 01

RS

o

Jo

Ab A}

o] F=it FEAt % SxAFAGe] T4 A7 XY
AR 24 (2018R1A2A2A05023165)2] AP o2 =383k A
4.

[ =]
oIEE

o

1.qTakahashi, T. A. and Johnson, K. M, (2015) Menopause.
Med. Clin. North Am. 99: 521-534.

2. Delamater, L. and Santoro, N., (2018), Management of the
perimenopause' Clin. Obstet. Gynecol. 61: 419-432.

3. Rymer, J. and Morris, E. P. (2000) "Extracts from "clinical
evidence": Menopausal symptoms. BMJ. 321: 1516-1519.

4. Vegunta, S., Kling, J. M. and Kapoor, E. (2020) Androgen
therapy in women. J. Women's Health (Larchmt). 29: 57-64.

5. Dizavandi, F. R., Ghazanfarpour, M., Roozbeh, N., Kargar-
fard, L., Khadivzadeh, T. and Dashti, S. (2019) An overview
of the phytoestrogen effect on vaginal health and dyspareunia
in peri- and post-menopausal women. Post Reprod. Health.
25: 11-20.

6. Rietjens, 1., Louisse, J. and Beekmann, K. (2017) The poten-
tial health effects of dietary phytoestrogens. Br. J. Pharmacol.
174: 1263-1280.

7. Lee, Y. J., Jin, Y. R., Lim, W. C., Park, W. K., Cho, J. Y.,
Jang, S. and Lee, S. K. (2003) Ginsenoside-rbl acts as a
weak phytoestrogen in mcf-7 human breast cancer cells.
Arch. Pharm. Res. 26: 58-63.

8. Nakaya, Y., Mawatari, K., Takahashi, A., Harada, N., Hata,
A. and Yasui, S. (2007) The phytoestrogen ginsensoside re
activates potassium channels of vascular smooth muscle cells
through pi3k/akt and nitric oxide pathways. J. Med. Invest.
54: 381-384.



316

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Lau, W. S., Chan, R. Y., Guo, D. A. and Wong, M. S. (2008)
Ginsenoside rgl exerts estrogen-like activities via ligand-
independent activation of eralpha pathway. J. Steroid Bio-
chem. Mol. Biol. 108: 64-71.

Kim, H. J., Jung, S. W,, Kim, S. Y., Cho, I. H., Kim, H. C,,
Rhim, H., Kim, M. and Nah, S. Y. (2018) Panax ginseng as
an adjuvant treatment for alzheimer's disease. J. Ginseng Res.
42: 401-411.

Lee, B., Shim, 1., Lee, H. and Hahm, D. H. (2011) Reh-
mannia glutinosa ameliorates scopolamine-induced learning
and memory impairment in rats. J. Microbiol. Biotechnol. 21:
874-883.

Lee, Y., Gao, Q., Kim, E., Lee, Y., Park, S. J.,, Lee, H. E,,
Jang, D. S. and Ryu, J. H. (2015) Pretreatment with 5-
hydroxymethyl-2-furaldehyde blocks scopolamine-induced
learning deficit in contextual and spatial memory in male
mice. Pharmacol. Biochem. Behav. 134: 57-64.

Bae, E. A, Hyun, Y. J., Choo, M. K., Oh, J. K., Ryu, J. H.
and Kim, D. H. (2004) Protective effect of fermented red gin-
seng on a transient focal ischemic rats. Arch. Pharm. Res. 27:
1136-1140.

Cai, M., Shin, B. Y., Kim, D. H., Kim, J. M., Park, S. J., Park,
C. S., Won do, H., Hong, N. D., Kang, D. H., Yutaka, Y. and
Ryu, J. H. (2011) Neuroprotective effects of a traditional
herbal prescription on transient cerebral global ischemia in
gerbils. J. Ethnopharmacol. 138: 723-730.

Lee, S. and Rhee, D. K. (2017) Effects of ginseng on stress-
related depression, anxiety, and the hypothalamic-pituitary-
adrenal axis. J. Ginseng Res. 41: 589-594

Huang, Y. J., Hsu, N. Y., Lu, K. H, Lin, Y. E., Lin, S. H., Lu,
Y. S., Liu, W. T., Chen, M. H. and Sheen, L. Y. (2020) Poria
cocos water extract ameliorates the behavioral deficits
induced by unpredictable chronic mild stress in rats by down-
regulating inflammation. J. Ethnopharmacol. 258: 112566.
Zhou, X. D., Shi, D. D. and Zhang, Z. J., (2019), Ame-
liorative effects of radix rehmanniae extract on the anxiety-
and depression-like symptoms in ovariectomized mice: A
behavioral and molecular study. Phytomedicine 63: 153012.
Park, S. B., Lee, Y. J. and Chung, C. K. (2010) Bone mineral
density changes after ovariectomy in rats as an osteopenic
model: Stepwise description of double dorso-lateral approach.
J. Korean Neurosurg. Soc. 48: 309-312.

Tadotsu, D., Kawate, N. and Tamada, H. (2018) Rescue of
the fetal damage associated with high intrauterine pressure by

20.

21.

22.

23.

24.

25.

26.

27.

28.

Kor. J. Pharmacogn.

17beta-estradiol injection in ovariectomized progesterone-
treated pregnant mice. Endocr. J. 65: 1219-1224.
Hogervorst, E. and Bandelow, S. (2009) Brain and cognition.
Is there any case for improving cognitive function in meno-
pausal women using estrogen treatment? Minerva Ginecol.
61: 499-515.

Fonseca, C. S., Gusmao, 1. D., Raslan, A. C., Monteiro, B.
M., Massensini, A. R., Moraes, M. F. and Pereira, G. S.
(2013) Object recognition memory and temporal lobe acti-
vation after delayed estrogen replacement therapy. Neurobiol.
Learn. Mem. 101: 19-25.

Chhibber, A., Woody, S. K., Karim Rumi, M. A., Soares, M.
J. and Zhao, L. (2017) Estrogen receptor beta deficiency
impairs bdnf-5-ht2a signaling in the hippocampus of female
brain: A possible mechanism for menopausal depression.
Psychoneuroendocrinology 82: 107-116.

Scharfman, H. E. and MacLusky, N. J. (2006) Estrogen and
brain-derived neurotrophic factor (bdnf) in hippocampus:
Complexity of steroid hormone-growth factor interactions in
the adult cns. Front. Neuroendocrinol. 27: 415-435.
Scheyer, O., Rahman, A., Hristov, H., Berkowitz, C., Isaa-
cson, R. S., Diaz Brinton, R. and Mosconi, L. (2018) Female
sex and alzheimer's risk: The menopause connection. J. Prev.
Alzheimers Dis. §: 225-230.

Solum, D. T. and Handa, R. J. (2002) Estrogen regulates the
development of brain-derived neurotrophic factor mrna and
protein in the rat hippocampus. J. Neurosci. 22: 2650-2659.
Scharfman, H. E. and Maclusky, N. J. (2005) Similarities
between actions of estrogen and bdnf in the hippocampus:
Coincidence or clue? Trends Neurosci. 28: 79-85.

Lalert, L., Kruevaisayawan, H., Amatyakul, P., Ingkaninan,
K. and Khongsombat, O. (2018) Neuroprotective effect of
asparagus racemosus root extract via the enhancement of
brain-derived neurotrophic factor and estrogen receptor in
ovariectomized rats. J. Ethnopharmacol. 225: 336-341.
Kim, K. L., Kong, M., Lee, S. H. and Lee, B. J. (2019) The
efficacy and safety of kyung-ok-ko on cancer-related fatigue
in lung cancer patients: Study protocol for a randomized,
patients-assessor blind, placebo-controlled, parallel-group,
single-center trial. Medicine (Baltimore) 98: el7717.

(2020. 9. 29 == 2020. 11. 9 YA
2020. 12. 3 AIREN)



